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Abstract 

PURPOSE: To obtain the concrete constitution of a synchronized switching device capable of 
switching line without hit. 

CONSTITUTION: An active-side data signal DATAI is directly inputted to a switching circuit-7 and a 
reserving-side data signal DATAI S is delayed by a FIFO memory 12 to be a data signal DATAR and 
inputted to the switching circuit 7. A counting circuit 5 detects the relative delay time difference 
between both data signals inputted to the switching circuit 7 from a frame pulse generated by frame 
synchronization circuits 3 and 4. A control circuit 6 controls the frequency dividing rate N of an N- 
frequency divider 12 so as to eliminate the relative delay time difference. When a frequency dividing 
rate N is made larger than the frequency dividing rate M of an M-frequency divider 1 1, the delay 
quantity of the FIFO memory 12 is increased but when being made smaller, the delay quantity is 
reduced. This control eliminates the relative delay time difference between both data signals inputted 
to the switching circuit 7 to attain syncronized switching. 
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f-^I#DATA I SteF I FO^t'J 1 2Tm&Z 
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1 

^©j^ D 7 ««^D *»«JfcN (N 

tt2 6U<0«») T#flLTffia^*fg 2 

nrmta^ Q y »ft**jt£LmBft i ©awa^ta* 
t*t«hrrb«r&*«*.. »e^d.^b«k 

TR*RffiUffl*T*F I FO**Ufc, CCDFIFO 
;* * U **Rffi L&x-^flWl:: 7 l/T^Rtt 

»EajB«x-^«#ic7i/-ABJBi/Taffl«i7i/- 
A/t;^*ffl*-rssffl«7^-Ai3iaiisi»a:, mibs 

TattB»B#RJ*N0JfcT**RN/M«: 1 cfc 

< Liinxv^ t trtt i a; D/h$ < -r*«fc 5 \zmum 1 
«w»LWBaffi«7 tm^mmy v-k 

/VVTs £<09<1$> tftf-WctZ &tt#*fffPff 

x-^ff^o^ny^Tft^afflftf^ny^ffl^tlWE 
F I FO^^E UjWtfflbfcx-^fi^tMERfflb^D 
y 4rfl»fcfc7J& UttB*»^R^6«IE«»AiWW» 

9 ay Pint UTH4^ URB«*A«fPflm3»i 
A^TStWEF I FO^^UjWKfflUfc^-^ff^t 
RERBLfirny*«*tft»RLTIfl*i-6«»*.H 

[»*B2] WE«»*att, ttB«ffl*7l/-A/X 
^X3^A*LT^6WE : P«l«l7W--A/^X^A*'r 
**T©«IBfcA*-r*l»ERHll/^ayi'fll«*M-R 

MEfHkHRAifiUA LfcWEfW«fc«^T»ESJB 
«7 V'-A/UI*I;:S^*»E*R«7 u- a/wxcd 

a*an*«fflua^T^*t#ttjME»«itN*RB 
#jtej£M£9*£< La*iT^at*ttRE»j>ttM* 
o*s< ua*»n*%^t*tts»E»HitM{c9L< 



(2) 8BB¥8-2 5 1 1 5 1 

2 

cfc 3 (CttBfll 2 0»RRO«mtN««frr«Mfl 
HRt**trc:t*»«i:-r*R*flllEROHJB«» 

tO 0 0 1] 

»R«^XxA03WT^gI«€^«H»fcRRRL. 
10 [0 0 0 2] 

RTW»**£fcfy h3^*«Lfc0RRL*:»?bTR»f 
[0 0 0 3] !SrR^RR19Rti!>R^ ffl»B#7x- 

s> > t/mT&W) l rm% mm t treir t om^mmn 

n*#liruyirMHa±Xa**Zk#b*. tore 

», «a*asp#wR©¥i%, v>i**Antf«»awMB 

«OB)M»# 1 * n y ^RJBKrtK*** 5 fc«J»B 

[0004] m#mnmmm*i®m?%Tz&\zvi&Mn 

[0 0 0 5] 
[0 0 0 6] 

nr fr fc^««x- * t ®«ttaKRns *hr u 

TRERffiRx-^R^fcRE^RRy-^R^fcRR 
*Wc«»;)t*B««R*«RT»:>T. Ati-r^^D 
*£«**#RJtM (Mtt2£U:<D8R) T»RbTW 
*T*»l<0»RRt, MB^RRx-ifrfMfci'Dy 
*Tr»4T4M^Dsrjr«4»*»RttN (Ntt2a±<D 
S^C) T»RUTHI*-r*»2<!)»RRt» ME® 1 K 

tf!B 2 o»Rs*«*h-en»R utw^ urcm^^affi 
5t? ttttR*«/h*<ftft±5Km*tt«3WM»*nT«E^ 
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(3) 

3 

ttb t mimm l mwm* 6 <* sr 

Lffl*-r«F I FO^^Ut. EOF I FO^UiWfc 

a/wa tcft-r £89fs^<>M7 1/- a/ w A<&it*«n 
e^wtkNCDtt-rft^ttN/Mfe 1 ± o**< b«nr 

VifitSttl J:0*S<T*J:5fcl»EJBl»tfJII2© 
«ffi*J7 fcttETIHB? k-A/WA 

O^DyjrT*«»ffi«^ny^Wa:irEF I FO^ a? 
^U^KHJU&x-^W^tifEllffll/^Dy^a^t 
& A* LREtm^B* 6(WBWIA«llfl»3»«A*t- 
fttrttWEM^-^fll^tlJEaWII^Dy** 
UTffirt LttEW^AMfim^iWAS-r* £ 
itSISF I FO/^E U^tttfiUfcx-^e^tMERfflL, 

[0 0 0 7] *«^ic*5W*t8EW»^att, WIBS^ 
«7 l/-A/WArt«A* LTj&>S89E^«I«7 U-A/X 
;kX3^A*-r**"C©JIWBfcA* , r*IIIEIIfflU^ P v 30 

ffllBx-^fi^tWETfffllT-^B^tO^P-Aa 

o««^±r;«fEttR©»^u* L&t>BW*«te»-3 
* £*-3i>TjHES««7 w-a/i;I/A fc*rr *he* 

ttME»«ttNftttE»«ttMj:D**< L«Trv>* 
tfrttj9E»«tfcM<k < LmfrMtitfifc^t*}* 

mm»mitu ic» b < -r * * 5 \zmzm 2 o»man» 

[0 0 0 8] 40 

mmm ^z^miz-D^rmm^mLx^mr 
[0009] *»W0 inmm&TRtmi z&mtz> 

tlf-^ffDATAI SC^Dy^TMfiW 
□ ^H^CLK I S«N»J(UT»*"r«. 
S13H M»W88HUJ*tN»«»l 2U*fc©fl[ 



#B8¥8-2 5 115 1 

£(fcfflJt«S8l 3fcUTJBV»*Efc*«T**. 7^* 
1 4«ttfttt;ttSl 3&J]*¥-mitLT&j]? VC 

oi5H 7^;w*i 4fflaK<fc0fflatt«aifflwsft 

B8S1 l^tti*U X, RtHl^d^te^CLKRfc 

UTffl*-r*. vcoi5©«iMffitt7>fWi4ai 

£n*„ N»«S1 2 ©»HJtN*tM»H» 1 
tfcMt«bW-h«, VCOl 5 0>tt#r«KtBL£a? 
^B#CLKR«ft«^P-^OTCLK I Sfctfrffi 

[0 0 10] F I FOW) 2tt, MWDy^S* 
CLKI S a ^ ^ t ITf Mf -^i^D 

ATA I S VCOl BtfUrtTSRHJU 

U x-^«^DATARi:LTffl*r-6. 
[0 0 11] 7l/-^mifiI»3H F I FO^tU 2 
#BI»lfcT^»*DATARtWDym4 
«HiWDy^mCLKRt*A*U x-*ft^D 

a t a r \z? u-AMM vr^mmyu-^/vvx F P 

$ntt&8ffl«f-^fi«ATA I^WDy 

f-^fl^DATA I fc7l^"-AH«BLT«ffl«7l/»- 
AAMFP^fflW^o 
[0 0 12] Wft®B5tt, iffil7l/-AWXFP 

£x*- hm^t L^mmy u-&/vix fps^xf 

*:/«*£bTRaJL*n?*m*CLKR£ttRU 
ffRMStiJ^TSo E<DftR««, iffl«7l/-A/m 
AFP ^S^lt LT^flMJ 7 A/UP A FPSJ&W 

-^m^DATA I £S*P£:lxT^-*®*fDATAR 

tfftznyzmmftmnT^zfr&TjkiriM^zfc-iT^ 

£« Iffiif-^fi^DATA I tf-^fl^DATA 

M«@K6», 7 s -5'fi#©7l^-Afi©lS«t«-Rig 
»5^m*tfc»R«a:ia««8^«I»811 (Bar* 

^DATA I tr-f^DATARtOttttmmmm 
«j&t/h$<fcS<fc3fc:N#ffi8i 2©»HJtNSW» 
U X, K-RE»5^ffl*Lfc»R«*t«lca*i«» 

[0 0 13] «#^®B7tt, Sfflif-^^fDAT 
A I, Sffl^Dy^CLKI, f-^(I^DAT 
AR, K[BL^Dy^fi^CLKRSA»U ffifflgltt 

AT AO, ffi*^Dy^ffl^CLKOtLTaRtfl*-r 

n*Toa««7-^«*D AT A I , SZffi 

dWP^^B«CLKI^6f-**fDATAR, R 
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5 

[ooi4] mi \ztt$mw\m±mwvitmmzfc 

ffl«CLKItt«»^®»7lCiB»A*r*. ®««» 
^Bf DATA I St£, F I FO**U 2fcJi*«&£ 

[0 0 15] 5^ffl!lx-^ffi#DATA I t^ffiM?- 

^m^DATA i s 2K0ffi#»mrmSiD*^xnff^ 

±m^Py^»T»5ilT» F I FCM^U 2KJ: 
DCOft^jEHWtllK-r^fcft, FIFO«'J20 

2m+l^D y^iMUn- 
X, Sffl«f-? if DATA I ^Mr-^ffltD 
ATA I S\Zft\,XW%£\sTm9Uy9miRMtL*lf: 

o \zmttmmmmm<D®fefoft®wmffl&&i,x&<. 

EWfBtefcilK F I FO**U 2fc±«iMM;* 
ARIifMf-^flf DATA I s*o«*o, 

KTfcfc*. F I FO^t'J nu^aiiswtT 
^l#A(H]te 7 KA*"f SWx-^Wf^flJWiKIWIB* 

[0 0 16] W»lHl»5««B*-r«l«k«&na:UT, 
T-*«fDATARlWSffl«T-^l8fDATA I IC 

ttftlBlK 5 (OA hy 

F P S ttA MS^T**Sffl«7 U-A/VIX F P 

7l/-A«f^Dy^H«i:UT, IS 
f-n3VCOil*T»-B. T-^Sf DATARtSffl 
Mf "^fl^DATA I tOO«»jBIKpWS«±mJrD 

y */?e$&TT&£ £ 1 1 7 i/-as f * n y&mm 

[0 0 17] fHf9@tt6tt. ®*««A»^A*UT 

:©tfF I FO^U lORfflU^Py^-CfcSHttl 

?Dy^ CLK1 SfcttttB»LTIr>*©T, FI 
FO«'J lllJ:^5g@*««J«!«li(CJ:^€*^*^ 
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[ooi8] mmiftstt. wmmxiMtifiXtoT* 

«n#b*V>*±D/h3V>»&, r^gfDATAR 
#S««f-?MDATA I fc»LTaftTV»*tW 
StS. fB»lHlB6ttN»H8l 2<D»Hlt 

N*M»«81 10^«JtMJ;D«nfcJBDT/hS<T 

SRIiil^OyJBfCLKROflilSfttftaWDy 
^T»«TM^Dy^B«LK I S©fl«St<J:!3BS 
<fcD, m&fr9Uy?<D&mz$i\sTUti\l,2Uy>; 

o&tetmm tth tzmtsw* fifo«>ji^s 

©«EfflUa«*«L*aKJ:Da<a:D, FIFO** 
ATAR<A3g/8ffl!lx-*{§*f DATA I £*rr*®tl)&* 

[0 0 19] S9«lsl&6fck L*HW«rc«n*«L* 
^■±0**^*^ r-^efDATAR^ffifflr 

^fi^DATA uzttisTmAj-c^ztwtrz* £ 

©•£, M*IslK6»tlf-n«]lffiU N»W12 
©#JSJtN*M#»Sl l©#«fcMJ:D«f-nfc:j6 
DT*S<T*±5fcfilWT*. £©«WK:J;0KUL 
^□y^r**Rlfll/i'Py^CLKR©B8R^ 
Dy> a ymCL K I S © 
^&&£D®<&D, »&»*Dy*©tt«fc»LTK 
tUl/^Dy^Ofeffl^ffl^^^JcifnSCDT, FIF 

0. F I FO^t'J 1 £«fc*iBMWIB££feK:JB* 
U f-^BfDATAR(08ffl«T-^«fDATA 

M< ft: 0 ttftElK 5 #ffi*T*tt»«n 
MW1I»6»N»H81 2©#«fcNfcMfl*Wl 1© 
»»JtM L < L > $}WXMWm**&®&X®M 7 

[0 0 2 0] «#A®»7», «#A*#PffWA»L 
fct^Ifflif-^IfDATA I tf-^BfDAT 
ARi ©ft#2»*|ffiie#t l * a y ^MBKftfcfco T 
H*©T, S^W^T^tH^x-^fif DATAO^I 
Mr-^BfDATA I *^x-^i^DATARi: 

[o o 2 1] Mtpianea. N»H»i2o»HttNS 

M»M1 1 ©#^M£0/hS<^*C£K<fc!)F I 
FO;**'J lte**iI»**»IBitt>«C«^S*, # 

P^^<ht)lCi@^$-B:T^fflffi!lT-^mf DATA I 
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7 

JSit N < -T 0 K^ifcM £/Jm* < "f S «fc 5 
lCM#E88l l©#Ji3JtM 3 KLTt><i: 

[0 0 2 2] 

f i fo^'jic-b.***. pjaE«is&^ssm*& 
^•iiffi!ix-^m^srji®$#. iiss-a-fcx-^fg-ft© 

©#JBJtfclfS2©#ra8©#EJti©it£S!WLTF 1 

Fo^tu©asa*««s-&5wa:tc«t0jis*-a-fc 



(5) »P8¥8-25 1151 

6 H»«»A*«©Jl*tt&«lJjl*!i«"P* 
[Ht6©A¥ttl»l!] 

[HI] *«9?©lSig«l*^r^'P5'4'H-C»S. 
[8F^©ia93] 

1 ^tbu^fflgs 

2 F I FO>€U 

3, 4 7U-A|^»Ih]K 
i0 5 ftScHB 

6 ®wm< 

1 1 M#J5S§ 
1 2 N^MS 

1 3 tm\m.m 

1 5 VCO 
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